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[57] ABSTRACT 

Disclosed are a light-sensitive lithographic printing plate 
which comprises a support subjected to graining treatment 
and anodization treatment and a layer of a positive light 
sensitive composition containing a o-quinonediazide 
compound, an alkali-soluble resin and a clathrate compound 
provided on the support, and a method of processing the 
same which comprises subjecting the plate to image expo 
sure and then development processing with a developing 
agent containing an alkali metal silicate. 

11 Claims, No Drawings 



5,635,328 
1 

LIGHT-SENSITIVE LITHOGRAPHIC 
PRINTING PLATE UTILIZING O-QUINONE 

DIAZIDE LIGHT-SENSITIVE LAYER 
CONTAINING CYCLIC CLATHRATE 

COMPOUND 

BACKGROUND OF THE INVENTION 

This invention relates to a positive type light-sensitive 
lithographic printing plate (or a positive type presensitized 
plate) and a development processing method of the positive 
type light-sensitive lithographic printing plate. 
A light-sensitive lithographic printing plate comprises a 

light-sensitive layer provided on a hydrophilic support For 
example, in a positive type light-sensitive lithographic print 
ing plate. an ink-receivable light-sensitive layer which is 
made. soluble by exposure of active light such as UV ray is 
formed on a hydrophilic support. 

In such a positive type light-sensitive lithographic print 
ing plate, when a light-sensitive layer is subjected to image 
exposure and then the plate is developed, a portion exposed 
to light of the light-sensitive layer which is ink-receivable is 
removed to expose the surface of the hydrophilic support, 
while the ink-receivable light-sensitive layer which is not 
subjected to exposed to light remains on the support to form 
an ink-receivable layer. In lithographic printing, there is 
utilized such a di?’erence in properties that the portion 
exposed to light is hydrophilic and the portion which is not 
exposed to light is lipophilic. 

In general, a light-sensitive composition containing a 
o-quinonediazide compound as a light-sensitive component 
and an alkali-soluble resin as a component of heightening 
?lm strength and alkali-soluble property have been used in 
a light-sensitive layer of a positive type light-sensitive 
lithographic printing plate. 
As the above o-quinonediazide compound, a 1,2 

naphthoquinone-2-diazide-5-sulfonate compound and a 1,2 
naphthoquinone-2-diazide-4-sulfonate compound have been 
used as useful ones. Particularly preferred is an ester com 
pound of a polycondensed resin having a o-quinonediazide 
group such as a polycondensed resin of pyrogallol with an 
aldehyde or an ketone. 

When an ester compound with a polycondensed resin is 
used as the o-quinonediazide compound, a polycondensed 
resin having a weight average molecular weight of 3,000 or 
more has been generally used for the purpose of improving 
press life. 
As to development, there has been used a method in 

which development is carried out by replenishing a devel 
oping replenishing solution in order to replenish a develop 
ing solution component consumed by development process 
rng. 
When a positive type light-sensitive lithographic printing 

plate using a o-quinonediazide compound as described 
above is developed while replenishing a developing replen 
ishing solution, a large amount of a developing replenishing 
solution is replenished so that a developing solution is in a 
fatigued state. Under such a state. when the light-sensitive 
lithographic printing plate is developed by using a step tablet 
(generally each concentration diiference of 0.15, gray scale 
of 21 grades) for measuring sensitivity as a manuscript, a 
phenomenon that a portion corresponding to an intermediate 
tone portion of the step tablet of the lithographic printing 
plate becomes red is caused. and also a phenomenon that a 
red portion cannot be erased by a generally used erasing 
solution (correcting solution) is caused. In practical opera 
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2 
tion of processing a lithographic printing plate, these phe 
nomena cause a problem that a portion corresponding to an 
edge portion of a ?lm which is a manuscript frequently 
remains on a printing plate as an unnecessary image portion 
and the unnecessary image portion cannot be erased. Thus, 
there is a problem that a portion corresponding to a ?lm edge 
portion which cannot be erased is inked to cause printing 
failure. 
The above problem remarkably occurs particularly when 

a positive type light-sensitive composition is provided on a 
support subjected to graining treatment and anodization 
treatment as in a common light-sensitive lithogaphic print 
ing plate and further remarkably occurs when an ester 
compound of a polycondensed resin is used as a 
o-quinonediazide compound. 

It has been known that in order to solve the above problem 
that an intermediate tone portion becomes red, that is, a 
problem that a portion corresponding to an edge of a ?lm 
Which is a manuscript cannot be erased, a method of 
lowering a molecular weight of a polycondensed resin or 
adding a large amount of an organic acid or an inorganic acid 
to a light-sensitive layer is used. 

However, in the above method for solving the problem, 
there is a problem that press life is lowered or the like, and 
further improvement has been demanded. 
As a method for processing a light-sensitive lithographic 

printing plate in which developability is good even when 
repeated development processings are carried out for a long 
period of time and also precipitates (sludge) are not gener 
ated in a developing solution bath, there have been proposed 
a method of carrying out development by replenishing a 
replenishing solution comprising a solution of an alkali 
metal silicate having [SiO2]/ [M] (Where [SiO2] represents a 
molar concentration of SiO2 and [M] represents a molar 
concentration of an alkali metal) of 0.15 to 0.5 and a SiO2 
concentration of 1.0 to 3.0 % by weight based on the total 
weight of the replenishing solution in Japanese Provisional 
Patent Publication No. 2273/1993 and a method of provid 
ing a back coat layer on the back surface of a support to 
which graining treatment is subjected in Japanese Provi 
sional Patent Publication No. 3517411994. However, even 
when a plate is made by using the development method or 
light-sensitive lithographic printing plate described above, a 
phenomenon that an intermediate tone portion of a devel 
oped light-sensitive lithographic printing plate becomes red 
is caused and a red portion cannot be erased. That is, a 
problem of erasing failure of a ?lm edge portion is caused. 
Red color at the intermediate tone portion can be reduced by 
lowering a SiO2 concentration of a developing solution and 
a developing replenishing solution, but when the SiO2 
concentration is lowered, there is a problem that precipitates 
in a developing solution bath are increased Further, by 
providing a hydrophilic layer on a support subjected to 
graining treatment of a light-sensitive lithographic printing 
plate, erasing failure of a ?lm edge portion and generation 
of precipitates in a developing solution bath can be con 
trolled to some extent, but the eiTects are small and insuf 
?cient. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a positive 
type light-sensitive lithographic printing plate and a devel 
opment processing method thereof, in which press life is not 
lowered, good sensitivity can be obtained, developability is 
good even in repeated development processing for a long 
period of time and also precipitates are not generated in a 
developing solution bath. 
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The above object of the present invention can be accom 
plished by 

(1) a light-sensitive lithographic printing plate which 
comprises a support subjected to graining treatment and 
anodization treatment and a layer of a positive type light 
sensitive composition containing a o-quinonediazide 
compound, an alkali-soluble resin and a clathrate compound 
provided on the support, 

(2) the light-sensitive lithographic printing plate 
described in the above (1) wherein the o-quinonediazide 
compound is a polycondensed resin having a 
o-quinonediazide group and a weight average molecular 
weight of 3,000 to 10,000, 

(3) the light-sensitive lithographic printing plate 
described in the above (1) or (2) wherein the 
o-quinonediazide compound is a polycondensed resin of 
pyrogallol having a o-quinonediazide group and an aldehyde 
or a ketone, 

(4) the light-sensitive lithographic printing plate 
described in the above (1) to (3) wherein the clathrate 
compound is at least one selected from the group consisting 
of cyclic D-glucans and cyclophans, 

(5) the light-sensitive lithographic printing plate 
described in the above (1) to (4) wherein the clathrate 
compound is at least one selected from the group consisting 
of cyclodextlin and a cyclodextn'n derivative, 

(6) the light-sensitive lithographic printing plate 
described in the above (5) wherein the cyclodextrin in 
cyclodextn'n and a cyclodextn'n derivative is a [5 type 
cyclodextn'n, 

(7) the light-sensitive lithographic printing plate 
described in the above (1) to (6) wherein the support is 
subjected to graining treatment, anodization treatment and 
pore-sealing treatment and then a hydrophilic layer is pro 
vided on the support. 

(8) a method of processing the light~sensitive lithographic 
printing plate described in the above (1) to (7), which 
comprises subjecting the plate to image exposure and then 
development processing with a developing agent containing 
an alkali metal silicate, and 

(9) the method of processing the light-sensitive litho 
graphic printing plate described in the above (8) wherein the 
development processing is carried out by using at least one 
of a developing solution and a developing replenishing 
solution having [SiO2]/[M] (where [SiO2] represents a molar 
concentration of SiO2 and [M] represents a molar concen 
tration of an alkali metal) of 0.15 to 1.0 and a SiO2 
concentration of 0.5 to 5.0% by weight based on the total 
weight of the solution. 

DESCRIPTION OF THE PREFERRED 
EMBODHVIENTS 

In the following. the present invention is explained in 
detail. 

First. the o-quinonediazide compound. alkali-soluble 
resin and clathrate compound to be used in a layer of a 
positive type light-sensitive composition of the present 
invention are described. 
The o-quinonediazide compound to be used in a layer of 

a positive type light-sensitive composition of the present 
invention is a compound having a o-quinonediazide group in 
a molecule. The o-quinonediazide compound to be used in 
the present invention is not particularly limited and may 
include, for example, an ester compound of a polycondensed 
resin having a o-quinonediazide group, for example, a 
polycondensed resin of o-naphthoquinonediazidesulfonic 
acid, a phenol and an aldehyde or a ketone. 
As the phenol in the above polycondensed resin of a 

phenol and an aldehyde or a ketone, there may be 

10 

25 

30 

35 

45 

55 

60 

65 

4 
mentioned, for example, a monovalent phenol such as 
phenol, o-cresol, m-cresol, p-cresol, 3,5-xylenol, carvacrol 
and thymol, a divalent phenol such as catechol, resorcin and 
hydroquinone and a trivalent phenol such as pyrogallol and 
phloroglucin. 
As the aldehyde, there may be mentioned, for example, 

formaldehyde, benzaldehyde, acetaldehyde, crotonaldehyde 
and furfural. Among them, formaldehyde and benzaldehyde 
are preferred. As the ketone, there may be mentioned, for 
example, acetone and methyl ethyl ketone. 
As a speci?c example of the polycondensed resin of a 

phenol and an aldehyde or a ketone, there may be mentioned 
a pheno1.formaldehyde resin. a m-cresol.forrnaldehyde 
resin, a m- and p-mixed cresol.formaldehyde resin, a resor 
cin.benzaldehyde resin and a pyrogallol.acetone resin. 

In the above o-naphthoquinonediazide compound, the 
condensation ratio of o-naphthoquinonediazidesulfonic acid 
based on a OH group of the phenol (reactivity based on one 
OH group) is preferably 15% to 80%. more preferably 20% 
to 45%. 

Further, as the o-quinonediazide compound to be used in 
the present invention, there may be mentioned the following 
compounds described in Japanese Provisional Patent Publi 
cation No. 43451/ 1983, i.e., known 1,2-quinonediazide 
compounds such as 1,2-benzoquinonediazidesulfonate. 1,2 
naphthoquinonediazidesulfonate, 1,2 
benzoquinonediazidesulfonic acid amide and 1,2 
naphthoquinonediazidesulfonic acid amide. As a ?nther 
speci?c example thereof, there may be mentioned 1,2 
quinonediazide compounds such as phenyl 1,2 
benzoquinonediazide-4-sulfonate, 1,2,1',2'-di 
(benzoquinonediazide-ll-sulfonyl)dihydroxybiphenyl, 1,2 
benzoquinonediazide-4-(N-ethyl-N-B-naphthyl) 
sulfonarnide, cyclohexyl 1,2-naphthoquinonediazide-5 
sulfonate, 1-(1,2-naphthoquinonediazide-5-sulfonyl)-3,5 
dirnethylpyrazole, 1,2-naphthoquinonediazide-5-sulfonic 
acid-4'-hydroxydiphenyl-4'-azo-B~naphthol ester, N,N-di 
(1,2-naphthoquinonediazide-5-sulfonyl)aniline, 2'-(1,2 
naphthoquinonediazide-S -sulfonyloxy)- 1 
hydroxyanthraquinone, 1,2-naphthoquinonediazide-5 
sulfonic acid-2,4-dihydroxybenzophenone ester, 1,2 
naphthoquinonediazide-S -sulfonic acid-2,3 ,4 
trihydroxybenzophenone ester, a condensate of 2 mole of 
1,2-naphthoquinonediazide-5-sulfonic acid chloride and 1 
mole of 4,4'-diaminobenzophenone, a condensate of 2 mole 
of 1,2-naphthoquinonediazide-5-sulfonic acid chloride and 
1 mole of 4,4’-dihydroxy-l,1'-diphenylsulfonic acid, a con 
densate of 1 mole of l,2-naphthoquinonediazide-5-su]fonic 
acid chloride and 1 mole of purpurogallin, and 1,2 
naphthoquinonediazide-S-(N-dihydroabietyl)sulfonamide 
described in J. Kosar, “Light-Sensitive Systems, pp. 339 to 
352 (1965), John Willey & Sons Co. (New York) and W. S. 
De Forest, “Photoresist”, Vol. 50 (1975), McGraw Hill Co. 
(New York). Also, there may be mentioned 1,2 
quinonediazide compounds described in Japanese Patent 
Publications No. 1953/1962, No. 3627/1962, No. 13109/ 
1962, No. 26126/1965, No. 3801/1965, No. 5604/1970, No. 
27345/1970 and No. 13013/1976 and Japanese Provisional 
Patent Publications N0. 96575/1973, No. 63802/1973 and 
No. 63803/1973. 
Among the above o-quinonediazide compounds, particu 

larly preferred is a o-quinonediazide ester compound 
obtained by reacting 1,2-benzoquinonediazidesulfonyl chlo 
ride or 1,2-naphthoquinonediazidesulfonyl chloride with a 
pyrogallol.acetone condensed resin or 2,3,4 
trihydroxybenzophenone. 
The molecular weight of the o-quinonediazide compound 

is generally a weight average molecular weight (Mw) based 
on polystyrene of 2,000 to 12,000, preferably 3,000 to 
10,000, more preferably 3,000 to 5,000. 
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In the present invention, as the o-quinonediazide 
compound, the above compounds may be used singly or in 
combination of two or more, respectively. 
The ratio of the o-quinonediazide compound in the light 

sensitive composition is preferably 5 to 60% by weight, 
particularly preferably 10 to 50% by weight. 
The alkali-soluble resin which can be used in the present 

invention is not particularly limited and may include, for 
example. a novolak resin, a vinyl type polymer having a 
phenolic hydroxyl group and a condensed resin of a poly 
valent phenol and an aldehyde or a ketone described in 
Japanese Provisional Patent Publication No. 57841/1980. 
As the novolak resin which can be used in the present 

invention, there may be mentioned. for example, a phenol 
.formaldehyde resin. a cresolformaldehyde resin, a phenol 
cresol.forrnaldehyde copolymer resin as described in Japa 
nese Provisional Patent Publication No. 57841/1980 and a 
copolymer resin of p-substituted phenol and a phenol, or 
cresol and a formaldehyde as described in Japanese Provi 
sional Patent Publication No. 127553/1980. 
As to the molecular weight (based on polystyrene) of the 

novolak resin, it is preferred that the number average 
molecular weight (Mn) is 3.00><102 to 7.50><l03 and the 
weight average molecular weight (Mw) is 1.0O><l03 to 
300x104. It is more preferred that Mn is 5.0O><l02 to 
4.00><103 and Mw is 3.00><103 to 2.00><104. 
The above novolak resins may be used singly or in 

combination or two or more. ~ 

The novolak resin is contained in the light-sensitive 
composition preferably in an amount of 5 to 95% by weight. 

Further, the vinyl type polymer having a phenolic 
hydroxyl group is a polymer having a unit having the 
phenolic hydroxyl group in a molecular structure, preferably 
a polymer having at least one of the constitutional units 
represented by the following formulae (I) to (V): 

In the formulae (1) to (V). R1 and R2 each represent a 
hydrogen atom, an alkyl group or a carboxyl group, prefer 
ably a hydrogen atom. R3 represents a hydrogen atom, a 
halogen atom or an alkyl group, preferably a hydrogen atom 
or an alkyl group such as a methyl group and an ethyl group. 
R4 represents a hydrogen atom. an alkyl group, an aryl group 
or an aralkyl group, preferably a hydrogen atom. A repre 
sents a substituted or unsubstituted alkylene group which 
links a nitrogen atom or an oxygen atom with an aromatic 
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6 
carbon atom. mrepresents an integer of O to 10. B represents 
a substituted or unsubstituted phenylene group or a substi 
tuted or unsubstituted naphthylene group. 
The vinyl type polymer having the above phenolic 

hydroxyl group to be used in the present invention prefer 
ably has a copolymer type structure having the constitutional 
units represented by the above formula (I) to formula (V). As 
a monomer to be copolyrnerized, there may be mentioned 
ethylenic unsaturated ole?ns such as ethylene, propylene, 
isobutylene, butadiene and isoprene; styrenes such as 
styrene, ot-methylstyrene, p-methylstyrene and 
p-ehlorostyrene; acrylic acids such as acrylic acid and 
methacrylic acid; unsaturated aliphatic dicarboxylic acids 
such as itaconic acid, maleic acid and maleic anhydride; 
esters of ot-methylene aliphatic monocarboxylic acid such as 
methyl acrylate, ethyl acrylate, n-butyl acrylate, isobutyl 
acrylate, dodecyl acrylate, 2-chloroethyl acrylate, phenyl 
acrylate, methyl oL-chloroacrylate, methyl methacrylate, 
ethyl methacrylate and ethyl ethacrylate; nitriles such as 
acrylonitrile and methacrylonitrile; amides such as acryla 
mide and methacrylamide; anilides such as acrylanilide, 
p-chloroacrylanilide, m-nitroacrylanilide and 
m-methoxyacrylanilide; vinyl esters such as vinyl acetate, 
vinyl propionate and vinyl benzoate; vinyl ethers such as 
methyl vinyl ether, ethyl vinyl ether, isobutyl vinyl ether and 
B-chloroethyl vinyl ether; vinyl chloride; vinylidene chlo 
ride; vinylidene cyanide; ethylene derivatives such as 
l-methyl-l-methoxyethylene, 1,1-dimethoxyethylene, 1,2 
dirnethoxyethylene, 1,l-dimethoxycarbonylethylene and 
l-methyl-l-nitroethylene; and N-vinyl type monomers such 
as N-vin-ylpyrrole, N-vinylcarbazole, N-vinylindole, 
N-vinylpyrrolidene and N-vinylpyrrolidone. These mono 
mers exist in a polymer compound in a structure of a cleaved 
double bond. 

Among the above monomers, preferred are esters of 
aliphatic monocarboxylic acid and nitriles which show 
excellent characteristics to obtain the effect of the present 
invention. 

These monomers may be bonded in the polymer to be 
used in the present invention in either of a block or random 
state. 

The vinyl type polymer having a phenolic hydroxyl group 
is contained in the light-sensitive composition preferably in 
an amount of 0.5 to 70% by weight. 
The above vinyl type polymers having a phenolic 

hydroxyl group may be used singly or in combination of two 
ore more, and further may be used in combination with other 
high molecular weight compound. 
The clathrate compound which can be used in the present 

invention is not particularly limited so long as it is a 
compound which can include water or an organic molecule, 
but it is preferably an organic compound which can be 
solved in a solvent used for preparing the composition. As 
an example of such an organic compound, there may be 
mentioned, for example, compounds described in Michio 
Hiraoka et al., “Host Guest Chemistry”, published by 
Kodansha, 1984, Tokyo; A. Collet et al., ‘Tetrahedron 
Report”, No. 226, p. 5725 (1987); Shinkai et al., “Chemistry 
and Chemical Industry” for April, p. 278 (1991) and Hiraoka 
et al., “Chemistry and Chemical Industry” for April, p. 288 
(1991). 
As the clathrate compound which can be preferably used 

in the present invention, there may be mentioned, for 
example, cyclic D-glucans, cyclophans, neutral polyligands, 
cyclic polyanions, cyclic polycations, cyclic peptides, 
spherands, cavitands and non-cyclic analogues thereof. 
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Among them, cyclic D-glucans and non-cyclic analogues 
thereof, and cyclophans are more preferred. 

As an example of the D-glucans and non-cyclic analogues 
thereof, there may mentioned a compound in which ot-D 
glucopyranoses are linked by a glycoxide bonding. 

As such a compound. there may be mentioned glucides 
constituted by a D-glucopyranose group such as starch, 
amylose and amylopectin; cyclodextrins such as 
ot-cyclodextrin. B-cyclodexnin. y-cyclodextn'n and cyclo 
dextrin in which a D-glucopyranose group-polymerization 
degree is 9 or more; and modi?ed D-glucans in which a 
substituent such as a SO3C6H4CH2C6H4SO3 group, a 

NHCH2CH2NH group, a NHCH2CH2NHCH2CH2NH 
group, a SCSI-l5 group, a N3 group, a NH2 group, a NEt2 
group. a SC(NH2")NH2 group, a SH group, a SCH2CH2NH2 
group, an imidazole group and an ethylenediamine group, 
represented by the following formulae: 

HN 

K 

HNNH 

mqmpiv 
\____/ 

XX 

wherein X represents C6H5. N3. NH2, N(C2H5)2, SC(NH2+) 
NH2, SH. scrgcngwn2 or 

,—-\.__.. 

CH2 
\% 

Nand 

represents cyclodextrin. 
Also, there may be mentioned cyclodextn'n derivatives 

represented by the following formulae (VI) and (VlI), a 
branched cyclodextrin and a cyclodextrin polymer. 
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In the formula (VI), R1 to R3 may be the same or different 
from each other and each represent a hydrogen atom, an 
alkyl group or a substituted alkyl group. Each of R1 to R3is 
particularly preferably a hydrogen atom, a hydroxyethyl 
group or a hydroxypropyl group, further preferably one 
containing a substituted alkyl group in one molecule of 15% 
to 50%. 112 represents a positive integer of 4 to 10. 

R (V11) 

In the formula (ZVII), R represents a hydrogen atom. 
-R2—-CO2H, ——R —SO3H, —-R2-—NH2 or —N-(R3)2 
(where R2 represents a straight or branched alkylene group 
having 1 to 5 carbon atoms and R3 represents a straight or 
branched alkyl group having 1 to 5 carbon atoms). 

Cyclodextrin can be prepared by the method as described, 
for example, in “Journal of the American Chemical 
Society”, Vol. 71, p. 354, 1949 or “Cheimish Berichte”, Vol. 
90, p. 2561, 1949 and Vol. 90, p. 2561, 1957, but the method 
is not limited thereto. 
The branched cyclodextrin to be used in the present 

invention is a branched cyclodextrin obtained by adding or 
bonding, as a branched group, a water-soluble substance 
such as a monosaccharide and a disaccharide including 
glucose, maltose, cellobiose, lactose, sucrose, galactose and 
glucosamine to a known cyclodextrin, preferably maltocy 
clodextrin in which maltose is bonded to a cyclodextrin (the 
number of bonding molecules of maltose is not limited and 
may be 1, 2 or 3) or glucocyclodexm'n in which glucose is 
bonded to cyclodextn'n (the number of bonding molecules of 
glucose is not limited and may be 1, 2 or 3). 

Speci?c synthetic methods of these branched cyclodex 
trins are described in, for example, “Starch Chemistry”, Vol. 
33, No. 2, pp. 119 to 126 (1986), Ditto, pp. 127 to 132 (1986) 
and “Starch Chemistry”, Vol. 30, No. 2, pp. 231 to 239 
(1983). The branched cyclodextrins can be synthesized by 
referring these known mehtods and, for example, maltocy 
clodextn'n can be prepared by a method in which cyclodex 
trin and maltose are used as starting materials and maltose 
is bonded to cyclodextrin by using an enzyme such as 
isoamylase and pullulanase. Glucocyclodextrin can be also 
prepared by the same method. 
As a branched cyclodexnin which is preferably used in 

the present invention, there may be mentioned the following 
speci?c exemplary compounds. 
(Exemplary compounds) 
D-l ot-cyclodextrin to which one molecule of maltose is 
bonded 

D-2 B-cyclodextrin to which one molecule of maltose is 
bonded 

D-3 'y-cyclodextn'n to which one molecule of maltose is 
bonded 

D-4 oL-cyclodextrin to which two molecules of maltose are 
bonded 

D-5 [S-cyclodextrin to which two molecules of maltose are 
bonded 

D-6 y-cyclodextrin to which two molecules of maltose are 
bonded 
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D-7 ot-cyclodextrin to which three molecules of maltose are 
bonded 

D-8 B-cyclodextrin to which three molecules of maltose are 
bonded 

D-9 y-cyclodextrin to which three molecules of maltose are 
bonded 

D-lO oz-cyclodextrin to which one molecule of glucose is 
bonded 

D-ll [i-cyclodextrin to which one molecule of glucose is 
bonded 

D-12 y-cyclodextrin to which one molecule of glucose is 
bonded 

D-l3 ot-cyclodextrin to which two molecules of glucose are 
bonded 

D-14 B-cyclodextrin to which two molecules of glucose are 
bonded 

D-15 y-cyclodextn'n to which two molecules of glucose are 
bonded 

D-16 cut-cyclodextrin to which three molecules of glucose are 
bonded 

D-17 B-cyclodextrin to which three molecules of glucose are 
bonded 

D-18 y-cyclodextrin to which three molecules of glucose are 
bonded 
Structures of these branched cyclodextrins have been 

investigated variously by measurement methods such as 
HPLC (high performance liquid chromatography), NMR 
(nuclear magnetic resonance), TLC (thin layer 
chromatography) and INEPT (Insensitive nuclei enhanced 
by polarization transfer) methods. However, the structures 
have not yet been clari?ed and can be only estimated. The 
fact that each monosaccharide or disaccharide is bonded to 
cyclodextrin has been clari?ed by the above measurement 
methods. Therefore, in the present invention, when mol 
ecules of the monosaccharide or disaccharide are bonded to 
cyclodextrin, included are both of the case where the mol 
ecules are bonded to glucoses of cyclodextrin. respectively 
and the case where the molecules are bonded to one glucose 
straightly as shown below. 

(bonded separately) 

(bonded smish?y) 
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éh 
-——: 0t-1,4bondings 

—9: 00-1, 6bondings 

In these branched cyclodextrins, their existing cyclic 
structures are maintained as such so that they have charac 
teristics that the same clathrate action as that of the existing 
cyclodextrins is exhibited, and highly water-soluble maltose 
or glucose is added so that solubility in water is improved 
signi?cantly. 
The branched cyclodextrin to be used in the present 

invention can be obtained as a commercially available 
product. For example, maltocyclodextrin is commercially 
available as Isoelite (trade name) produced by Ensuiko Seito 
Co. 

Next, the cyclodextrin polymer to be used in the present 
invention is described. 
As the cyclodextrin polymer to be used in the present 

invention, a cyclodextrin polymer represented by the fol 
lowing formula (VIII) is preferred. 

wherein 112 represents a polymerization degree of 3 to 4. 
The cyclodextrin polymer to be used in the present 

invention can be prepared by crosslinking and polymerizing 
cyclodextrin using, for example, epichlorohydrin. 
The above cyclodextrin polymers preferably have the 

water-solubility, i.e., solubility in water of 20 g or more per 
100 ml of water at 25° C. In order to obtain the water 
solubility in the above range, a polymerization degree 112 is 
preferably made 3 or 4. As the polymerization degree is 
smaller, e?’ects of making cyclodextrin itself water-soluble 
and making the above compounds soluble are high. 
These cyclodextrin polymers can be sunthesized by a 

common method described in, for example, Japanese Pro 
visional Patent Publication No. 97025/1986 and German 
Patent No. 35 44 842. 
The cyclodextrin polymers may be used as a clathrate 

compound of the cyclodextrin polymer as described above. 
The cyclophans is cyclic compounds each having a struc 

ture that aromatic rings are linked by various bonds and 
many compounds have been known. As the cyclophans, 
there may be mentioned these known compounds. 
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As the bonds which link aromatic rings. there may be 
mentioned a single bond, a —(CR1R2),,,— bond, a 
—O(CRlR2)mO—-— bond, a —NH(CR1R2)mNH— bond. a 
—(CR1R2),,NR3(CR4R5)q— bond, a -—(CR1R2)I,N+R3R4 
(CR5R6)q— bond. a —(CR1R2),,SR3(CR4R5)q-—- bond, a 
—CO2—~ bond and a -—~CONR7— bond (where R1, R2, R3, 
R4. R5, R6 and R7 may be the same or different and each 
represent a hydrogen atom or an alkyl group having 1 to 3 
carbon atoms. and m, p and q may be the same or different 
and each represent an integer of 1 to 4). 

As the above compounds, there may be mentioned,~ for 
example. paracyclophans represented by the following for 
mulae: ‘ 

wherein 

represents —CH2CH2—, orthocyclophans represented by 
tri-o-thymotide and cyclo toriveratrilen, represented by the 
following formulae: 
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CH3 0 CH3 
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0 o 0 
\ 

CH3 0 

| 
0 CH3 

CH3 

c1r30 0cm 

CH2 CH2 

CH3O CH 0cm, 

CH3O OCH; 

metacyclophans represented by metacyclophan. callix allene 
and a resorcinol-aldehyde cyclic oligomer, represented by 
the following formulae: 

; (CH2); (CH2)2 ; 
(CH2); (CH2): 

i (CH2): (CH2)2 f 

0 R \ I \ /R O 
N N 

0 =0 

R — N N —R 

\.._ N N 
/ \ 

R R 

O O 
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wherein R represents CH2C6H5, 

R 

CH2 CH2 
OH 

R OH HO R 

OH 

CH CH; 

R 
II 

wherein R represents Cl. CH3, t—-C4H9, C6H5, CO2C2H5 or 
i—C3H-,, and n represents 4, 5, 6, 7 or 8, 

wherein R represents CH3 or CGHS, and a p-substituted 
phenol non-cyclic oligomer represented by the following 
formula: 

OH I OH OH 
X X 

R 
R n R 

wherein X represents —CH2—-, -—S— or a single bond, R 
represents CH3 or t——C4H9 and n represents an integer of 1 
to 10. 
As the neutral polyligand, there may be mentioned a 

crown compound, a criptand, a cyclic polyamine and non 
cyclic analoques thereof. It has been known that the neutral 
polyligand takes a metallic ion therein effectively, but it can 
also take a cationic organic molecule therein effectively. 
As the other clathrate compounds, there may be men 

tioned urea, thiourea, deoxycholic acid, dinitrodiphenyl, 
hydroquinone, o-trithymotide, oxy?avan, 
dicyanoamminenickel, dioxytriphenylmethane, 
triphenylmethane, methylnaphthalene, spirochroman, 
perhydrotriphenylene, a clay mineral, graphite, a zeolite 
(e.g.. faujasite, chabazite, mordenite, levynite, montmoril 
lonite and halosite), cellulose, amylose, and protein. 
These clathrate compounds may be added singly or may 

be added together with a polymer in which a substituent 
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having clathrate property is suspended as a pendant sub 
stituent for the purpose of improving solubility in a solvent 
and compatibility with other additives of the clathrate com 
pound itself or the clathrate compound in which a molecule 
is taken in. 
The above polymer can be obtained easily by using a 

method disclosed in, for example, Japanese Provisional 
Patent Publications No. 221501/1991, No. 221502/1991, 
No. 221503/1991, No. 221504/1991 and No. 221505/1991. 
Among the above clathrate compounds, cyclic and non 

cyclic D-glucans, cyclophans and non-cyclic cyclophan 
analogues are preferred. More speci?cally, cyclodextn'n, 
callix allene, a resorcinol-aldehyde cyclic oligomer and a 
p-substituted phenol non-cyclic oligomer are preferred. 
As the most preferred clathrate compound, there may be 

mentioned cyclodextrins and derivatives thereof. Among 
them, B-cyclodextn'n and a derivative thereof are more 
preferred. 
The ratio of these clathrate compounds in the light 

sensitive composition is preferably 0.01 to 10% by weight, 
more preferably 0.1 to 5% by weight. 
To the positive type light-sensitive composition layer of 

the present invention, a print-out material which forms a 
visible image by exposure to light may be added. The 
print-out material comprises a compound which forms an 
acid or a free group by exposure and an organic dye which 
changes its color tone by interaction with the acid or free 
group formed As the compound which forms an acid or a 
free group by exposure, there may be mentioned, for 
example, o-naphthoquinonediazide-4-sulfonic acid halo 
genide described in Japanese Provisional Patent Publication 
No. 36209/ 1975, trihalomethyl-Z-pyrone and trihalomethyl 
triazine described in Japanese Provisional Patent Publication 
No. 36223/ 197 8, an ester compound or an amide compound 
comprising o-naphthoquinonediazide-4-sulfonic acid chlo 
ride and a phenol having an electron-attracting substituent or 
aniline described in Japanese Provisional Patent Publication 
No. 6244/1980, and a halomethylvinyloxadiazole compound 
and a diazorn'um salt described in Japanese Provisional 
Patent Publications No. 7774211980 and No. 148784/1982. 
As the organic dye, there may be mentioned, for example, 
Victoria Pure Blue BOH (trade name, produced by 
Hodogaya Kagaku K.K.), Patent Pure Blue (trade name, 
produced by Sumitomo Miknni Kagaku K.K.), Oil Blue 
#603 (trade name, produced by Orient Kagaku Kogyo K.K.), 
Sudan Blue H (trade name, produced by BASF), Crystal 
Violet, Malachite Green, Fuchsin, Methyl Violet, Ethyl 
Violet, Methyl Orange, Brilliant Green, Congo Red, Eosin 
and Rhodamine 66. 
To the positive type light-sensitive composition layer of 

the present invention, in addition to the materials described 
above, a plasticizer, a surfactant, an organic acid and an acid 
anhydride may be added, if necessary. 
To the positive type light-sensitive composition layer of 

the present invention, for example, a p-tert 
butylphenolformaldehyde‘ resin, a p-n 
octylphenolforrnaldehyde resin or a resin in which the above 
resin is partially esteri?ed with an o-quinonediazide com 
pound may be further added in order to improve ink recep 
tivity of the light-sensitive composition. 
The positive type light-sensitive composition layer of the 

present invention can be formed by dissolving or dipersing 
a light-sensitive composition comprising these respective 
components and coating the resulting coating solution on a 
support, followed by drying. 
As the solvent which can be used for dissolving the 

light-sensitive composition, there may be mentioned, for 
example, methyl cellosolve, methyl cellosolve acetate, ethyl 
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cellosolve. ethyl cellosolve acetate, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, dieth 
ylene glycol dirnethyl ether, diethylene glycol methyl ethyl 
ether. diethylene glycol diethyl ether, diethylene glycol 
monoisopropyl ether, propylene glycol, propylene glycol 
monoethyl ether acetate, propylene glycol monobutyl ether, 
propylene glycol monomethyl ether, propylene glycol 
monoethyl ether, dipropylene glycol monomethyl ether, 
dipropylene glycol dimethyl ether, dipropylene glycol 
methyl ethyl ether. propylene glycol monomethyl ether 
acetate. 3-methoxy-1-butanol, ethyl formate, propyl 
formate. butyl formate. amyl forrnate, methyl acetate. ethyl 
acetate. propyl acetate, butyl acetate, methyl propionate. 
ethyl propionate. methyl butyrate. ethyl butyrate, methyl 
lactate, ethyl lactate, dimethylformamide, 
dimethylsulfoxide. dioxane, acetone, methyl ethyl ketone, 
cyclohexanone. methylcyclohexanone, diacetone alcohol, 
acetylacetone. y-butyrolactone, diethyl ketone and 
4-hydroxy-2butanone. These solvents may be used singly or 
in combination of two or more, 
As a coating method used for coating the light-sensitive 

composition on the surface of a support, there may be used 
a conventionally known method, for example, rotational 
coating. wire bar coating, dip coating, air knife coating, 
spray coating. air spray coating, static air spray coating, roll 
coating, blade coating and curtain coating. The amount to be 
coated varies depending on the use, but may be preferably, 
for example, 0.05 to 5.0 g/m2 as a solid component. 

Next. the support to be used for preparing the light 
sensitive lithographic printing plate of the present invention 
is described. 
The support is preferably a support which is ?exible 

enough to be set in a conventional printing machine and can 
stand load applied during printing, and there may be used, 
for example, a plate of a metal such as aluminum, 
magnesium, zinc, chronium, iron, copper and nickel, a plate 
of an alloy of these metals and a metal plate coated thereon 
with chromium, zinc, copper, nickel, aluminum or iron by 
plating or vapor deposition. Among them, aluminum or an 
alloy thereof is preferred as the support. 

Various aluminum alloys may be used and there may be 
mentioned, as the aluminum alloys, an alloy of aluminum 
and a metal such as silicon, copper. manganese, magnesium, 
chromium, zinc. lead, bismuth and nickel. 
The support formed of aluminum, an alloy thereof or the 

like is generally subjected to degreasing treatment before 
graining treatment in order to remove oil components such 
as rolling oil attached on the surface of the support. As the 
degreasing treatment, there may be used degreasing treat 
ment using a solvent such as Tri-Clene (trade name, pro 
duced by Toagosei Chemical Industry Co., Ltd.) and a 
thinner and emulsion degreasing treatment using an emul 
sion such as kerosine and triethanol. In the degreasing 
treatment, an aqueous solution of an alkali such as sodium 
hydroxide may be used. When the aqueous solution of an 
alkali such as sodium hydroxide is used in the degreasing 
treatment, it is possible to remove stain and an oxidized ?lm 
which cannot be removed only by the above degreasing 
treatment. 
The graining treatment of the present invention can be 

carried out by using a known method such as the so-called 
mechanical rohghening method in which a surface is rough 
ened mechanically. the so-called chemical toughening 
method in which a surface is selectively dissolved chemi 
cally and the so-called electrochemical roughening method 
in which a surface is roughened electrochemically. 
The mechanical roughening method includes, for 

example, methods such as ball grinding, brush grinding, 
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blast grinding and buff grinding. The electrochemical tough 
ening method includes, for example, a method of electroly 
sis treatrnent in an electrolyte containing hydrochloric acid 
or nitric acid by alternating current or direct current. 

The graining treatment of the present invention can be 
carried out by using either one of the above methods or a 
combination of two or more of them. 

On the surface of the support obtained by the graining 
treatment, smut is generated. In order to remove the smut, it 
is generally preferred to carry out suitable treatment such as 
washing or alkaline etching. As such a treatment, there may 
be mentioned, for example, the alkaline etching method 
described in Japanese Patent Publication No. 28 123/ 1973 
and the sulfuric acid desmutting method described in Japa 
nese Provisional Patent Publication No. 12739/ 1978. 

The support treated as described above is then subjected 
to anodization treatment. By the anodization treatment, 
abrasion resistance. chemical resistance and water retention 
can be improved. The anodization treatment can be carried 
out by using a known method and. for example, a method in 
which electrolysis is effected at a current density of 1 to 10 
A/dm2 by using an aqueous solution containing 10 to 50% 
of sulfuric acid and/or phosphoric acid as an electrolyte is 
preferably used. Also, there may be used a method in which 
electrolysis is effected in sulfuric acid at a high current 
density described in U.S. Pat. No. 1,412,768 and a method 
in which electrolysis is effected by using phosphoric acid 
described in US. Pat. No. 3,511,661. 
The support subjected to the anodization treatment may 

be subjected to pore-sealing treatment, if necessary. The 
pore-sealing treatment can be carried out by a known 
method such as hot water treatment, boiled water treatment, 
water vapor treatment, treatment using sodium silicate, 
treatment using a dichromate aqueous solution. treatment 
using nitrite and treatment using ammonium acetate. 

It is preferred to further provide a hydrophilic layer on the 
support. For forming the hydrophilic layer, a water-soluble 
polymer, an alkali metal silicate described in US. Pat. No. 
3,181,461, amino acid and a salt thereof described in Japa 
nese Provisional Patent Publication No. 165183/1988. an 
amine having a hydroxyl group and a salt thereof described 
in Japanese Provisional Patent Publication No. 232998/ 
1985, phosphate described in Japanese Provisional Patent 
Publication No. 19494/1987 and a polymeric compound 
having a monomer unit having a sulfo group described in 
Japanese Provisional Patent Publication No. 101651/1984 
may be used. In the present invention. the following com 
pounds are preferably used. 

(1) Water-soluble polymer 
As a speci?c example, there may be mentioned a vinyl 

type resin and a derivative thereof such as PVA (polyvinyl 
alcohol), a modi?ed PVA, PVAP (polyvinylphosphonic 
acid), polyvinyl pyrrolidone and polyvinyl imidazoline; an 
acrylic acid type copolymer such as polyacrylic acid, poly 
acrylamide and polyhydroxyethyl acrylate; polyethylene 
irnine; a maleic acid copolymer; polyethylene glycol poly 
oxyethylene; polypropylene glycol; a polyurethane resin; 
polyhydroxymethyl urea; a polyhydroxymethyl melamine 
resin; soluble starch; CMC (carboxymethyl cellulose); 
hydroxyethyl cellulose; guar gum; tragacanth gum; xan 
thane gum; sodium alginate; and gelatin. ' 

(2) Compound having at least one amino group and two 
or more groups selected from the group consisting of a 
phosphonic acid group - 
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OH 

a phosphinic acid group 

and a phosphoric acid group 

or a salt thereof. 
As the compound having a phosphonic acid group or a salt 

thereof, there may be mentioned, for example, 
l-aminoethane-1,1-diphosphonic acid, l-amino-l 
phenylmethane-l,l-diphosphonic acid, 
l-dimethylaminoethane-1,1-diphosphonic acid, 
l-dimethylaminobutane-1,1-diphosphonic acid, 
l-dimethylaminomethane-1,1-diphosphonic acid, 
l-propylaminoethane- 1 , l-diphosphonic acid, 
l-butylaminomethane-1,1-diphosphonic acid, aminotrim 
ethylenephosphonic acid, ethylenediaminopentamethyl 
enephosphonic acid, ethylenediaminotetramethyl 
enephosphonic acid, 
diethylenetriaminopentamethylenephosphonic acid and 
aminotri(2-propylene-2-phosphonic acid), and 
hydrochlorides, formates and oxalates of these compounds. 
As the compound having a phosphinic acid group or a salt 
thereof, there may be mentioned compounds obtained by 
replacing a phosphonic acid group of the above compounds 
having a phosphonic acid group with a phosphinic acid 
group and salts thereof, for example, aminotrimethylene- 
phosphinic acid. As the compound having a phosphoric acid 
or a salt thereof, there may be mentioned compounds 
obtained by replacing a phosphonic acid group of the above 
compounds having a phosphonic acid group with a phos 
phoric group and salts thereof, for example, aminotrimeth 
ylenephosphoric acid. 

(3) Compound having at least one amino group and either 
a carboxyl group or a sulfone group, or a salt thereof 
As a speci?c example, there may be mentioned an amino 

acid such as aminoacetic acid, lysine. threonine, serine, 
aspartic acid, p-hydroxyphenylglycine, 
dihydroxyethylglycine, anthranilic acid, tryptophane and 
alginine; an aliphatic arninosulfonic acid such as sulfamic 
acid and cyclohexylsulfamic acid; and hydrochlorides, for 
mates and oxalates of these compounds. 

(4) Compound having at least one amino group and at 
least one hydroxyl group or a salt thereof 
As a speci?c example, there may be mentioned 

monoethanolamine, diethanolarnine, trimethanolamine, 
tripropanolamine and triethanolarnine, and hydrochlorides, 
formates and oxalates of these compounds. 

(5) Alkane having at least two amino groups and a salt 
thereof 
The alkane includes straight, branched and cyclic alkanes. 
Particularly preferred is NH2—--(CH2),,—NH2 (where n 

represents an integer of 2 to 10). 
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18 
As a speci?c example, there may be mentioned 

ethylenediamine, 1,3-diaminopropane, 1,4-diaminobutane, 
1,2-diaminopropane, 1,2-diamino-2-methylpropane, 1,5 
diaminopentane, 1,6-diaminohexane, 1,7-diaminoheptane, 
1,2-diaminocyclohexane, 1,8-diaminooctane, 1,9 
diaminononane and 1,10-diaminodecane, and 
hydrochlorides, fonnates and oxalates of these compounds. 
The positive type light-sensitive lithographic printing 

plate of the present invention can be processed by carrying 
out exposure and development according to a conventional 
method. For example, a transparent original picture having 
a line image or a dot image is closely contacted to a 
light-sensitive surface and subjected to exposure, and then a 
light-sensitive layer at a non-image portion is removed by 
using a suitable developing solution to obtain a relief image. 
As a suitable light source for exposure, there may be used 

a mercury lamp, a metal halide lamp, a xenon lamp, a 
chemical lamp and a carbon arc lamp. As the developing 
solution and developing replenishing solution to be used for 
development, an alkaline aqueous solution is preferred. For 
example, an alkaline aqueous solution such as an aqueous 
solution of an alkali metal silicate (e.g., sodium silicate and 
potassium silicate), sodium hydroxide, potassium 
hydroxide, sodium tertiary phosphate, sodium secondary 
phosphate, sodium carbonate or potassium carbonate may be 
used. 

In the present invention, both of the developing solution 
and the developing replenishing solution to be used for 
developing the light-sensitive lithographic printing plate 
contain an alkali metal silicate. An alkali metal of the alkali 
metal silicate is lithium, sodium or potassium and among 
them, potassium is most preferred. 
When development is carried out, it is preferred to replen 

ish a developing replenishing solution suitably depending on 
the development processing amount of the light-sensitive 
lithographic printing plate. 

Preferred developing solution and developing replenish 
ing solution are an aqueous solution of an alkali metal 
silicate having [SiO2]/ [M] (where [SiO2] represents a molar 
concentration of SiO2 and [M] represents a molar concen 
tration of an alkali metal) of 0.15 to 1.0 and a SiO2 
concentration of 0.5 to 5.0% by weight based on the total 
weight of the solution. It is particularly preferred that the 
developing solution has [SiO2]/[M] of 0.25 to 0.75 and a 
SiO2 concentration of 1.0 to 4.0% by weight, and the 
developing replenishing solution has [SiO2]/[M] of 0.15 to 
0.5 and a SiO2 concentration of 1.0 to 3.0% by weight. 
The pH of the developing solution or the developing 

replenishing solution is preferably 11 to 14, particularly 
preferably 12 to 13.8. 

In the above developing solution and developing replen 
ishing solution, a water-soluble or alkali-soluble organic or 
inorganic reducing agent. 
As the organic reducing agent, there may be mentioned, 

for example, a phenol compound such as hydroquinone, 
metol and methoxyquinone, and an amine compound such 
as phenylenediamine and phenylhydrazine. As the inorganic 
reducing agent, there may be mentioned, for example, a 
sul?te such as sodium sul?te, potassium sul?te, ammonium 
sul?te, sodium hydrogen sul?te and potassium hydrogen 
sul?te; a phosphite such as sodium phosphite, potassium 
phosphite, sodium hydrogen phosphite, potassium hydrogen 
phosphite, disodium hydrogen phosphite and dipotassium 
hydrogen phosphite; hydrazine, sodium thiosulfate and 
sodium dithionite. 

In the developing solution and the developing replenish 
ing solution, 0.05 to 10% by weight of the water-soluble or 
alkali-soluble reducing agent may be contained. 
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In the developing solution and the developing replenish 
ing solution. an organic carboxyllc acid may be also con 
tained. 
The organic carboxylic acid includes an aliphatic car 

boxylic acid having 6 to 20 carbon atoms and an aromatic 
carboxylic acid in which a carboxyl group is substituted on 
a benzene ring or a naphthalene ring. 
As the aliphatic carboxylic acid, an alkanoic acid having 

6 to 20 carbon atoms is preferred. As a speci?c example, 
there may be mentioned caproic acid. enanthylic acid, 
caprylic acid, pelargonic acid. capric acid, lauric acid. 
myristic acid. palmitic acid and stearic acid. particularly 
preferably an alkanoic acid having 6 to 12 carbon atoms. The 
aliphatic carboxylic acid may be either an aliphatic acid 
having a double bond in a carbon chain or an aliphatic acid 
having a branched carbon chain. The above aliphatic car 
boxylic acid may be used in the form of a sodium or 
potassium salt or an ammonium salt. 
As a speci?c compound of the aromatic carboxylic acid, 

there may be mentioned benzoic acid, o-chlorobenzoic acid, 
p-chlorobenzoic acid, o-hydroxybenzoic acid, 
p-hydroxybenzoic acid. p-tert-butylbenzoic acid, 
o-aminobenzoic acid, p-aminobenzoic acid, 2.4 
dihydroxybenzoic acid, 2,5-dihydroxybenzoic acid, 2,6 
dihydroxybenzoic acid, 23-dihydroxybenzoic acid, 3,5 
dihydroxybenzoic acid, gallic acid, 1-hydroxy-2-naphthoic 
acid. 3~hydroxy-2-naphthoic acid, 2-hydroxy-1-naphthoic 
acid. l-naphthoic acid and 2-naphthoic acid. 
The above aromatic carboxylic acid may be used in the 

form of a sodium or potassium salt or an ammonium salt. 

The aliphatic carboxylic acid or the aromatic carboxylic 
acid may be contained in an amount of at least 0.1 to 30% 
by weight. 

In the developing solution and the developing replenish 
ing solution, the respective anionic, nonionic and cationic 
surfactant and organic solvent described below may be 
contained. 
As the anionic surfactant, there may be mentioned a salt 

of a higher alcohol (C6 to C22) sulfate (e.g., a sodium salt of 
lauryl alcohol sulfate, a sodium salt of octyl alcohol sulfate, 
an ammonium salt of lauryl alcohol sulfate, “Teepol-81” 
(trade name produced by Shell Chemical Co.) and disodium 
alkyl sulfate). a salt of aliphatic alcohol phosphate (eg. a 
sodium salt of cetyl alcohol phosphate), a salt of alkylaryl 
sulfonic acid (e.g., a sodium salt of dodecylbenzenesulfonic 
acid, a sodium salt of isopropylnaphthalenesulfonic acid, a 
sodium salt of dinaphthalenedisulfonic acid and a sodium 
salt of metanitrobenzenesulfonic acid), a sulfonate of alky 
lamide (e.g., C17H33CON(CH3)CH2SO3Na) and a sulfonate 
or sulfosuccinate of a dibasic aliphatic acid ester (e.g., 
dioctyl sodium sulfosuccinate and dihexyl sodium 
sulfosuccinate). Among them, a sulfonate is particularly 
suitably used. 
As the nonionic surfactant, either a polyethylene glycol 

type surfactant or a polyvalent alcohol type surfactant may 
be used. 
As the nonionic surfactant. there may be mentioned, for 

example. compounds represented by the following formulae 
(1) to (8). 
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20 
-continued 

CH3 (3) 

mommy-(003116). (CsH60)»—(CzH40),H 

In the formulae (1) to (8), R represents a hydrogen atom 
or a monovalent organic group, and a, b, c, m, n, x and y each 
represent an integer of 1 to 40. 
As an organic group represented by R. there may be 

mentioned, for example, a straight or branched alkyl group 
having 1 to 30 carbon atoms, an alkyl group having a 
substituent (e.g., an aryl group such as phenyl), an alkyl 
carbonyl group in which an alkyl portion is a straight or 
branched alkyl group having 1 to 30 carbon atoms and a 
phenyl group which may have a substituent(s) (e.g., a 
hydroxyl group and the above alkyl group). 

Speci?c examples of the nonionic surfactant are shown 
below: 

polyethylene glycol, polyoxyethylene lauryl ether, poly 
oxyethylene nonyl ether, polyoxyethylene cetyl ether, poly 
oxyethylene allyl ether, polyoxyethylene oleyl ether. poly 
oxyethylene behenyl ether, polyoxyethylene 
polyoxypropylene cetyl ether, polyoxyethylene polyoxypro 
pylene behenyl ether, polyoxyethylene nonylphenyl ether, 
polyoxyethylene octylphenyl ether, polyoxyethylene 
stearylamine, polyoxyethylene oleylamine, polyoxyethylene 
stearic acid amide, polyoxyethylene oleic acid amide, poly 
oxyethylene castor oil, polyoxyethylene abietyl ether, poly 
oxyethylene lanolin ether, polyoxyethylene monolaurate, 
polyoxyethylene monostearate, polyoxyethylene glyceryl 
monooleate, polyoxyethylene glyceryl monostearate, poly 
oxyethylene propylene glycol monostearate, an oxyethylene 
oxypropylene block polymer, a distyrenated phenol poly 
ethylene oxide adduct, a tribenzylphenol polyethylene oxide 
adduct, an octylphenol polyoxyethylene polyoxypropylene 
adduct, glycerol monostearate, sorbitan monolaurate and 
polyoxyethylene sorbitan monolaurate. 
The weight average molecular weight of the nonionic 

surfactant is preferably in the range of 300 to 10,000. The 
concentration of the nonionic surfactant in the developing 
solution may be 0.001 to 10% by weight. 
The cationic surfactant is roughly classi?ed into an amine 

type surfactant and a quaternary ammonium salt type 
surfactant, and both of them may be used. 
As an example of the amine type surfactant, there may be 

mentioned polyoxyethylenealkylamine, 
N-alkylpropyleneamine, N-alkylpolyethylenepolyamine, 
N-alkylpolyethylenepolyaminedimethylsulfate, 
alkylbiguanide, long-chain amine oxide, alkylimidazoline, 
l-hydroxyethyl-Z-alkylimidazoline, 1-acetylaminoethyl-2 
alkylimidazoline and 2-alkyl-4-methyl-4 
hydroxymethyloxazoline. 
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As an example of the quaternary ammonium salt type 
surfactant. there may be mentioned a long-chain primary 
amine salt, an alkyl trimethylammonium salt, a dialkyl 
dimethylethylamrnonium salt, an alkyl dimethylarmnonium 
salt. an alkyl dirnethylbenzylarnmonium salt, an alkyl pyri 
dinium salt. an alkyl quinoliniurn salt. an alkyl isoquino 
linium salt. alkyl pyridinium sulfate, a stearamide methylpy 
ridinium salt. an acylarninoethyldiethylarnine salt. an 
acylarninoethylmethyldiethylammonium salt. an alkylami 
dopropyldimethylbenzylammonium salt, aliphatic acid 
polyethylene polyarnide, an acylaminoethylpyridinium salt, 
an acylcolarninoformylrnethylpyridiniurn salt, a stearoxym 
ethylpyridinium salt, aliphatic acid triethanolamine. ali 
phatic acid triethanolamine fonnate, trioxyethylene aliphatic 
acid triethanolamine, aliphatic acid dibutylarninoethanol, a 
cetyloxymethylpyridinium salt and a 
p-isooctylphenoxyethoxyethyldirnethylbenzylamrnonium 
salt (“alkyl” in the above exemplary compounds represents 
a straight or partially substituted alkyl having 6 to 20 carbon 
atoms, preferably a straight alkyl such as hexyl, octyl, cetyl 
and stearyl). 

Further, as the cationic surfactant, a polymer having a 
cationic component as a recurring unit, for example, a 
polymer containing a quaternary ammonium salt obtained 
by copolymerization with a lipophilic monomer may be 
contained. 
The amount of the cationic surfactant to be added to the 

developing solution may be in the range of 0.001 to 10% by 
weight. 
The cationic surfactant having a weight average molecu 

lar weight of 300 to 50,000 may be used. 
As the surfactant, it is preferred to use a ?uorine type 

surfactant having a per?uoroalkyl group in a molecule. As 
such a ?uorihe type surfactant, there may be mentioned an 
anionic surfactant such as per?uoroalkylcarboxylate, per 
?uoroalkylsulfonate and per?uoroalkylphosphate; an 
amphoteric surfactant such as per?uoroalkylbetaine; a cat 
ionic surfactant such as a per?uoroalkyltrimethylarmnonium 
salt; and a nonionic surfactant such as per?uoroalkylamine 
oxide, a per?uoroalkylethylene oxide adduct, an oligomer 
having a per?uoroalkyl group and a hydrophilic group, an 
oligomer having a per?uoroalkyl group and a lipophilic 
group, an oligomer having a per?uoroalkyl group, a hydro 
philic group and a lipophilic group and urethane having a 
per?uoroalkyl group and a lipophilic group. 
The above surfactants may be used singly or in combi 

nation of two or more. 
As the organic solvent, an organic solvent having a 

solubility in water at 20° C. of 10% by weight or less is 
preferred and there may be mentioned, for example, a 
carboxylate such as ethyl acetate, propyl acetate, butyl 
acetate, benzyl acetate, ethylene glycol monobutyl acetate, 
butyl lactate and butyl levulinate; a ketone such as ethyl 
butyl ketone. methyl isobutyl ketone and cyclohexanone; an 
alcohol such as ethylene glycol monobutyl ether, ethylene 
glycol benzyl ether, ethylene glycol monophenyl ether, 
benzyl alcohol, methylphenyl carbinol, n-amyl alcohol and 
methylamyl alcohol; an alkyl-substituted aromatic hydro 
carbon such as xylene; and a halogenated hydrocarbon such 
as methylene dichloride, ethylene dichloride and monochlo 
robenzene. ‘ 

These organic solvents may be used singly or in combi 
nation of two or more. 
To the developing solution and the developing replenish 

ing solution, the following additives may be added for the 
purpose of heightening developability. As the additives, 
there may be mentioned, for example, a neutral salt such as 
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NaCl, KCl and KBr described in Japanese Provisional 
Patent Publication No. 75152/1983, a chelating agent such 
as EDTA (ethylenediarninetetraacetic acid) and NTA 
(nitrilotriacetic acid) described in Japanese Provisional 
Patent Publication No. 190952/1984. a complex such as 
[Co(NH3)]6Cl3 described in Japanese Provisional Patent 
Publication No. 121336/ 1984, an amphoteric polymeric 
electrolyte such as a copolymer of vinylbenzyltrimethylarn 
monium chloride and sodium acrylate described in Japanese 
Provisional Patent Publication No. 142528/ 1981, an inor 
ganic lithium compound such as lithium chloride described 
in Japanese Provisional Patent Publication No. 59444/ 1983, 
an organic lithium compound such as lithium benzoate 
described in Japanese Patent Publication No. 34442/1975, 
an organometallic surfactant containing Si or Ti described in 
Japanese Provisional Patent Publication No. 75255/1984 
and an organic boron compound described in Japanese 
Provisional Patent Publication No. 84241/ 1984. 

Further, known additives may be added to the developing 
solution and the developing replenishing solution. 

EXAMPLES 

The present invention is described in detail by referring to 
Examples, but the present invention is not limited thereby. 

Example 1 

(Preparation of Support 1) 
An aluminum plate (material: 1050, tempering: H16) 

having a thickness of 0.3 mm was degreased in a 5% sodium 
hydroxide aqueous solution maintained at 65° C. for 1 
minute, washed, dipped in a 10% sulfuric acid aqueous 
solution maintained at 25° C. for 1 minute to neutralize and 
further washed. The aluminum plate was electrolytically 
roughened in a 1.0% by weight hydrochloric acid aqueous 
solution under conditions of a temperature of 25° C., a 
current density of 100 A/dm2 and a treatment time of 60 
seconds by alternating current. Thereafter, the plate was 
desmutted in a 5% sodium hydroxide aqueous solution at 
60° C. for 10 seconds and then anodized in a 20% sulfuric 
acid solution under conditions of a temperature of 20° C., a 
current density of 3 A/dm2 and a treatment time of 1 minute. 
Thereafter, the plate was dipped in a 1% sodium nitrite 
aqueous solution maintained at 80° C. for 30 seconds, 
washed and then dried at 80° C. for 3 minutes. Further, the 
plate was dipped in a carboxyrnethyl cellulose aqueous 
solution (concentration: 0.1% by weight) maintained at 85° 
C. for 30 minutes and then dried at 80° C. for 5 minutes to 
prepare Support 1. 
(Preparation of Support 2) 
An aluminum plate (material: 1050. tempering: H16) 

having a thickness of 0.3 mm was degreased in a 5% sodium 
hydroxide aqueous solution maintained at 65° C. for 1 
minute, washed, dipped in a 10% sulfuric acid aqueous 
solution maintained at 25° C. for 1 minute to neutralize and 
further washed. The aluminum plate was electrolytically 
roughened in a 1.0% by weight hydrochloric acid aqueous 
solution under conditions of a temperature of 25° C., a 
current density of 100 A/dm2 and a treatment time of 60 
seconds by alternating current. Thereafter, the plate was 
desmutted in a 5% sodium hydroxide aqueous solution at 
60° C. for 10 seconds and then anodized in a 20% sulfuric 
acid solution under conditions of a temperature of 20° C., a 
current density of 3 A/dm2 and a treatment time of 1 minute. 
Thereafter, the plate was dipped in a 1% sodium nitrite 
aqueous solution maintained at 80° C. for 30 seconds, 
washed and then dried at 80° C. for 3 minutes to prepare 
Support 2. 
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(Preparation of light-sensitive lithographic printing plate 
samples) 
On Support 1, coating solutions having compositions 

shown below and in Table 1 were coated by using a wire bar, 
respectively, and dried at 80° C. for 2 minutes to obtain 
Light-sensitive lithographic printing plate samples CD to @ 
and Light-sensitive lithographic printing plate comparative 
samples and . 

(Coating solution 1) 

(l) Novolak resin (molar ratio of phenol/m-cresol/ 6.7 g 
p-cresol: 10/54/36, weight average molecular weight: 
4,000) 
(2) Condensate of pyrogallol acetone resin (Weight 1.5 g 
average molecular weight: shown in Table 1) and o 
naphthoquinonediazide-Z-sulfonyl chloride (esteri?ca 
tion ratio: 30%) 
(3) Polyethylene glycol #2000 (trade name, produced 0.2 g 
by Daiichi Kogyo Seiyaku Co.) 
(4) Victoria Pure Blue BOH (trade name, produced by 0.08 g 
Hodogaya Kagaku K.K.) 
(5) 2,4-bis(trichloromethyl)-6-(p-methoxystyryl)-s- 0.15 g 
triazine 
(6) FC-430 (trade name, produced by Sumitomo 3M 0.03 g 
K.K.) 
(7) cis-l,2-cyclohexanedicarboxylic acid 0.2 g 
(8) Clathrate compound shown in Table 1 0.2 g 
(9) Methyl cellosolve 100 ml 

(Coating solution 2) 

(l) Novolak resin (molar ratio of phenolIm-cresol/ 6.7 g 
p-cresol: 10/54/36, weight average molecular weight: 
4,000) 
(2) Condensate of m-cresol formaldehyde resin (weight 1.5 g 
average molecular weight: 3,000) and o 
naphthoquinonediazide-S-sulfonyl chloride 
(esteri?cation ratio: 30%) 
(3) Polyethylene glycol #NOO (trade name, produced 0.2 g 
by Daiichi Kogyo Seiyaku Co.) 
(4) Victoria Pure Blue BOH (trade name, produced by 0.08 g 
Hodogaya Kagaku K.K.) 
(5) 2,4-bis(trichloromethyl)-6-(p-methoxystyryl)-s- 0.15 g 
triazine 
(6) FC-430 (trade name, produced by Sumitomo 3M 0.03 g 
K.K.) 
(7) cis-l,2-cyclohexanedicarboxylic acid 0.2 g 
(8) Clathrate compound shown in Table 1 0.2 g 
(9) Methyl cellosolve 100 ml 

TABLE 1 

Weight 
average 

Sup- Coating molecular Clathrate 
port solution weight compound 

Sup- Coating 2,500 Hydroxypropyl- Sample (D 
port 1 solution 1 B-cyclodextrin 

3,000 ot-cyclodex'trin Sample @ 

B-cyclodextrin Sample @ 

'y-cyclodextrin Sample Qt) 

Hydroxypropyl- Sample @ 
B-cyclodextrin 
Compound-l Sample @ 
shown below 
not added Comparative 

sample % Coating 3,000 Hydroxypropyl- Sample 
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TABLE l-continued 

Weight 
average 

Sup- Coating molecular Clathrate 
port solution weight compound 

solution 2 B-cyclodextrin 
not added Comparative 

Sample 

Compound-1 

For the above Samples (D to @ and Comparative 
samples (D and Q), sensitivity, erasability of a ?lm edge 
portion and press life were evaluated according to the 
following evaluation methods. 
(Evaluation methods) 
<Evaluation of sensitivity> 
A step tablet No. 2 (trade name, produced by Eastman 

Kodak Co., each concentration di?erence of 0.15, gray scale 
of 21 grades) for measuring sensitivity was closely con 
tacted with a sample, and the sample was exposed to light 
from a distance of 90 cm by using a 4 kW metal halide lamp 
Vio Quick (trade name, produced by Dainippon Screen 
K.K.) as a light source. Then, the sample was developed by 
using Developing solution A shown below at 30° C. for 12 
seconds. 

Sensitivity was determined by an exposure time until 3.0 
grade of the above step tablet was completely clear. 
<Evaluation of erasability of ?lm edge portion> 
A step tablet No. 2 (trade name, produced by Eastman 

Kodak Co., each concentration di?erence of 0.15, gray scale 
of 21 grades) for measuring sensitivity was closely con 
tacted with a sample, and the sample was exposed to light 
from a distance of 90 cm by using a 4 kW metal halide lamp 
Vio Quick (trade name, produced by Dainippon Screen 
K.K.) as a light source. Then, the sample was developed by 
using Developing solution B shown below at a developing 
temperature of 30° C. for a developing time of 12 seconds 
and washed. The step portion was erased by using an erasing 
solution SIR-16 (trade name, produced by Konica 
Corporation). On the resulting printing plate, a developing 
ink SPO-l (trade name, produced by Konica Corporation) 
was inked to evaluate erasability according to the following 
evaluation standard. 
Evaluation standard 

0: The developing ink was not inked. 
X: The developing ink was inked. 

<Evaluation of press life> 
A step tablet No. 2 (trade name, produced by Eastman 

Kodak Co., each concentration difference of 0.15, gray scale 
of 21 grades) for measuring sensitivity was closely con 
tacted with a sample. and the sample was exposed from a 
distance of 90 cm by using a 4 kW metal halide lamp Vio 
Quick (trade name, produced by Dainippon Screen K.K.) as 
a light source. Then, the sample was developed by using 
Developing solution A shown below at 30° C. for 12 
seconds. 
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The lithographic printing plate obtained was set in a -continued 
printing machine Heidelberg GTO (trade name, produced by 
Heidelberger Druckinaschinen AG (Germany)), and printing S) )(“a‘k name’ Pmduced 0'2 g 
was carried out by using a coated Paper.~ a Printing Ink NFW (4) Victoria Pure Blue BOH (trade name, produced by 0.08 g 
Bnght Magenta (trade name, produced by Toyo Ink Se1zo 5 ?odogaya Kagak'u K.K.) 
K.K.) and a plate etch aqueous solution SEU-3 (2.5%, trade (5‘) Z_,4—biS(trichlommethyl)-6{P-meth0XyStyry1)-$- 0-15 g 
name. produced by Konica Corporation). The printing was mum‘: , 

. . . . . . . 6 FC-430 trade , rod db t 3M 0.03 
continued until inking failure was caused at a sohd image ( mm P we y Sm omo g 

portion of a printed paper or a non-image portion was inked, (7) C15- 1,2-cycl0hexanedicarboxy1ic acid 0.2 g 
and a number of printed papers until then was counted. 10 g) ?yiolfypwpn yll-?-cyclodext?? i1 

. . . ) e y ce oso ve 
(Recipe of developing solutions) (coating solu?on 4) 

_ ' (1) Novolak resin (molar ratio of phenol/m-cresoll 6.7 g 
<Devel0p1ng Solution A> p-cresol: 10/54J36, weight average molecular weight: 

. . . . 4,000) 

A poiassmm 5111mm aquwus Solutlon (Pmduced 75 s 15 (2) Condensate of pyrogallol acetone resin (weight 1.5 g 
by Nlhon Kagaku‘Kogyo K-K) ' average molecular weight: 3,000) and 
Potasslum hydmxlde aqueous Solution (50%) 55 g o-naphthoquinonediazide-S-sulfonyl chloride 
Pure water ‘ 850 g (esteri?cation ratio: 30%) 
[s_10z]/lK] (1110!" tano) 0-55 (3) Polyethylene glycol #2000 (trade name, produced 0.2 g 
S102 (% by weight) 2-0 by Daiichi Kogyo Seiyaku Co.) 
pH = 12.8 v _ 2° (4)V1ctoria Pure Blue BOH (trade name, produced by 0.08 g 

<D¢v¢l°Pm$ 5011mm 13> Hodogaya Kagaku K.K.) 
(5)2,4-bis(t1ichloromethyl)-6-(p-methoxystyryl)-s- 0.15 g 

A potassium silicate aqueous solution (produced 110 g mine 
by Nihon Kagaku Kogyo X11) (6) FC-430 (trade name, produced by Sumitomo 3M 0.03 g 
Potassium hydroxide aqueous solution (50%) 90 g K_K_) 
Pure water _ 800 g 25 (7) cis-l,2-cyclohexanedicarboxy1ic acid 0.2 g 
[Sled/[K] (molar Two) 050 (8) Methyl cellosolve 100 ml 
SiO; (% by weight) 3.0 
pH = 13.0 

The evaluation results are shown in Table 2. 30 TABLE 3 
Support Coating solution 

TABLE 2 , _ 
Sample 8 Support 1 Coating solution 3 

Emsability of Press life (in Sample Support 2 Coating solution 3 
Sensitivity ?lm edge ten thousands Comparative Support 1 Coating solution 4 
(second) portion of sheets) 35 Sample @ 

Sample 0 15 O 15 
Sample 9 25 8 20 A manuscript ?lm with a step tablet No. 2 (trade name, 

3 O :3 produced by Eastman Kodak Co., each concentration dif 
sample 9 20 O 20 40 ference of 0.15, gray scale of 21 grades) for measuring 
Sample 6 25 O 20 sensitivity was closely contacted with a sample obtained, 
SamP1° 20 O 10 and the sample was exposed to light ?om a distance of 90 
cm?mt‘" X 20 cm for 25 seconds by using a 4 kW metal halide lamp Vio 
CompI amive 30 X 10 Quick (trade name, produced by Dainippon Screen K.K.) as 
sample @ 45 a light source. Then, the sample was subjected to running 

treatment up to 100 m2/1 by using Developing solutions A, 
C, D and E shown below, respectively. During the running 
treatment, Developing solutions A, C, D and E shown below Example 2 _ 
were replemshed so that the grade of gray scale was always 

(Preparation of light-sensitive lithographic printing plate 50 4 grade. 
samples) (Recipe of developing solutions) 
On Support 1 or 2 described in Example 1, the following <Developing Solution A> 

Coating solution 3 or Coating solution 4 was coated as Developing solution A described in Example 1 
shown in Table 3 by using a wire bar, and dried at 80° C. for 
2 minutes to obtain Li ht-sensitive lithographic printing 55 _ _ 
plate samples @ to and Light-sensitive lithographic will. 
Prmtmg Plate COmpa-rauve sample A potassium silicate aqueous solution (produced 180 g 

by Nihon Kagaku Kogyo K.K.) 
Potassium hydroxide aqueous solution (50%) 40 g 

(Coating solution 3) 60 Pure water 750 g 
"_" [SiO2]/[K] (molar ratio) 0.9 

(1) Novolak resin (molar ratio of phenolIm-cresoll 6.7 g SiO2 (% by weight) 5.0 
p-cresol: 10/54/36, weight average molecular weight: pH = 12.5 
4,000) <Developing solution D> 
(2) Condensate of pyrogallol acetone resin (weight 1.5 g 
average molecular weight: 3,000) and o-naphtho- A potassium silicate aqueous solution (produced 30 g 
quinonediazide-S-sulfonyl chloride (esteri?ca- 65 by Nihon Kagaku Kogyo K.K.) 
tion ratio: 30%) Potassium hydroxide aqueots solution (50%) 28 g 
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Propylene glycol 
p-tert-Butylbenzoic acid 
Triethanolamine 
Potassium sul?te aqueous solution (50%) 
Pelex NBL (trade name, produced by Kao KK.) 
EDTA 
Gluconic acid aqueous solution (50%) 
Emulgen 147 (trade name, produced by Kao K.K.) 
Pure water 

[SiO?/[K] (molar ratio) 
SiO2 (% by weight) 
pH = 12.9 

<Developing solution E> 

A potassium silicate aqueous solution (produced 
by Nihon Kagaku Kogyo KK.) 
Potassium hydroxide aqueous solution (50%) 
Pure water 

SiO2 (% by Weight) 
pH = 12.8 

240g 

100 g 
660 g 
0.85 
6.5 

(Recipe of developing replenishing solutions) 

<Developing replenishing solution A> 

A potassium silicate aqueous solution (produced 
by Nihon Kagaku Kogyo KK.) 
Potassium hydroxide aqueous solution (50%) 
Active agent 1 shown below 

CH2O(C2H4O)1H CH2O(C2H4),,,H l + m = 40 

[SiO2]/[K] (molar ratio) 0.2 
SiO2 (% by weight) 1.0 
pH = 13.3 

<Developing replenishing solution C> 

A potassium silicate aqueous solution (produced 
by Nihon Kagaku Kogyo K.K.) 
Potassium hydroxide aqueous solution (50%) 
Pure water 

[SiO?/[K] (molar ratio) 0.4 
SiOZ (% by weight) 4.5 
pH = 13.8 

<Developing replenishing solution D> 

A potassium silicate aqueous solution (produced 
by Nihon Kagaku Kogyo KK.) 
Potassium hydroxide aqueous solution (50%) 
Propylene glycol 
p-tert-Butylbenzoic acid 
Triethanolamine 
Potassium sul?te aqueous solution (50%) 
Pelex NBL (trade name, produced by Kao K.K.) 
EDTA 
Gluconic acid aqueous solution (50%) 
Emulgen 147 (trade name, produced by Kao KK.) 
Pure Water 

[SiO2]/[K] (molar ratio) 0.25 
Si02 (% by weight) 0.9 
pH = 13.4 

<Developing replenishing solution E> 

A potassium silicate aqueous solution (produced 
by Nihon Kagaku Kogyo KK.) 
Potassium hydroxide aqueous solution (50%) 
Pure water 

[SiO2]/[K] (molar ratio) 0.5 
SiOz (% by weight) 6.0 
pH = 13.3 

170 g 

140 g 
700 g 

225 g 

190 g 
580 g 
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Each sample was subjected to 100 mzll treatment by using 

an automatic processor PSZ-910 (trade name, produced by 
Konica Corporation) for PS plate while sensitivity was 
maintained constantly by the developing solutions and 
developing replenishing solutions shown in Table 4. After 
the 100 m /1 treatment. erasability of a ?lm edge portion of 
each sample was evaluated in the same manner as in 
Example 1. Also, a weight of precipitates was measured to 
evaluate a state of generation of precipitates according to the 
following evaluation method. 
The results obtained are shown in Table 4. 

(Evaluation method) 
<Measurement of weight of precipitates> 

100 ml of a processing fatigue solution when each sample 
was subjected to 10 m2/l treatment was collected and left to 
stand for 2 weeks. The solution was ?ltered by suction 
?ltration. and precipitates remaining on a ?lter paper were 
washed suf?ciently, dried and weighed. 
<Evaluation of state of generation of precipitates> 
A state of generation and washing-away easiness of 

precipitates in a tank when an automatic processor was 
washed after 100 m2/l treatment were evaluated visually 
with naked eyes. 
Evaluation standard 

0: Almost no generation of precipitates in a tank was 
observed, and the precipitates were washed away easily by 
washing with water. 

A: Generation of precipitates in a tank was observed, and 
the precipitates was washed away by washing with water. 

X: Generation of a large amount of precipitates in a tank 
was observed, and it was di?icult to wash away the precipi 
tates by washing with water. 

TABLE 4 

Devel- State 
Devel- oping Erasabil- Weight of of gener 
oping replen- ity of precipi- ation of 
solu- ishing ?lm edge tates precipi 
tion solution portion (mg) tates 

Sample (a) A A O 2.2 O 
C C O 2.5 O 
D D O 10.5 A 
E E O 2.5 O 

Sample @ A A O 5.3 A 
Compara- A A X 4.5 A 
tive D D X 43.8 X 
sample 

In the light-sensitive lithographic printing plate of the 
present invention, press life is not lowered, good sensitivity 
can be obtained, developability is good even in repeated 
development processing for a long period of time and also 
precipitates are not generated in a developing solution bath. 
We claim: 
1. In a light-sensitive lithographic printing plate which 

comprises a support subjected to graining treatment and 
anodization treatment and a layer of a positive light 
sensitive composition containing an o-quinonediazide com 
pound and an alkali-soluble resin provided on the support, 
the improvement wherein said layer of a positive light 
sensitive composition comprises a cyclic clathrate com 
pound which can include water or an organic molecule, said 
clathrate compound being contained in an amount of 0.01 to 
10% by weight of said positive light-sensitive composition. 

2. The plate of claim 1 wherein the o-quinonediazide 
compound is a polycondensed resin having an 
o-quinonediazide group and a weight average molecular 
weight of 3,000 to 10,000. 
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3. The plate of claim 1 wherein the o-quinonediazide 
compound is a polycondensed resin of pyrogallol having an 
o-quinonediazide group and an aldehyde or a ketone. 

4. The plate of claim 1 wherein the alkali-soluble resin is 
at least one selected from the group consisting of a novolak 5 
resin. a vinyl polymer having a phenolic hydroxyl group and 
a condensed resin of a polyvalent phenol and either an 
aldehyde or a ketone. 

5. The plate of claim 1 wherein the clathrate compound is 
at least one selected from the group consisting of cyclic 
D-glucans and cyclophans. 

6. The plate of claim 1 wherein the clathrate compound is 
at least one selected from the group consisting of cyclodex 
tn'n and a cyclodextrin derivative. 

7. The plate of claim 6 wherein the cyclodextrin in 
cyclodextrin and a cyclodextrin derivative is a [5 type 
cyclodextrin. 

8. The plate of claim 7 wherein 1 to 3 molecules of 
maltose or glucose is bound to the [3 type cyclodextrin. 

9. The plate of claim 1 wherein said positive light 
sensitive composition comprises the clathrate compound in 
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an amount of 0.1 to 5% by weight based on the total weight 
of said positive light-sensitive composition. 

10. The plate of claim 1 wherein said positive light 
sensitive composition comprises 

(a) 5 to 60% by weight of the o-quinonediazide 
compound, 

(b) 5 to 95% by weight of a novolak resin or 0.5 to 70% 
by weight of a vinyl polymer having a phenolic 
hydroxyl group and 

(c) 0.01 to 10% by weight of the clathrate compound, 

wherein each weight is based on the total weight of said 
positive light-sensitive composition. 

11. The plate of claim 1 wherein the support is subjected 
to graining treatment, anodization treatment and pore 
sealing treatment and then a hydrophilic layer is provided on 
the support. 


